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(54) MOTOR

(57) Disclosed is a motor including a housing having
a first receiving part formed at one side thereof, a stator
disposed in the housing, a rotor disposed in the housing,
a rotating shaft rotated along with the rotor, a holder cou-

pled to one side of the housing, and a bearing disposed
between the first receiving part and the holder to support
a rotation of the rotor.



EP 3 128 651 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 2014-0040565, filed on
April 04, 2014 and Korean Patent Application No.
2014-0193902, filed on December 30, 2014, the disclo-
sure of which is incorporated herein by reference in its
entirety.

BACKGROUND

1. Field of the Invention

[0002] The present invention relates to a motor having
enhanced reliability with respect to an axial load.

2. Discussion of Related Art

[0003] Generally, in a motor, a stator is disposed at an
inner circumferential surface of a housing, and a rotor is
disposed at a center of the stator. The rotor is rotated by
an electromagnetic interaction with the stator so as to
transmit power to an outside.
[0004] For example, a motion member coupled to a
rotating shaft of the motor may press an external master
cylinder, and thus may operate a brake system. However,
the motor receives a large axial load, while pressing the
master cylinder, and the axial load is transmitted to a
bearing which supports the rotating shaft.
[0005] Therefore, the motor which receives the axial
load may maintain reliability only when securely support-
ing the bearing. In a conventional motor, a groove in
which the bearing is inserted is formed at the housing so
as to support the bearing. However, such a structure may
not securely support the bearing against the axial load.

SUMMARY OF THE INVENTION

[0006] The present invention is directed to a motor
which is capable of stably supporting a bearing, even
when an axial load is applied.
[0007] According to an aspect of the present invention,
there is provided a motor including a housing having a
first receiving part formed at one side thereof, a stator
disposed in the housing, a rotor disposed in the housing,
a rotating shaft rotated along with the rotor, a holder cou-
pled to one side of the housing, and a bearing disposed
between the first receiving part and the holder to support
a rotation of the rotor.
[0008] The rotor may include a rotor core having a core
part in which a motion member is accommodated and a
rotating support part supported by the bearing, and a
rotor magnet disposed at an outer circumferential surface
of the core part.
[0009] An outer diameter of the rotating support part
may be smaller than an outer diameter of the core part.

[0010] The first receiving part may include a first pro-
truding part configured to fix one end of the bearing.
[0011] The holder may include a second receiving part
in which the bearing is accommodated, a second pro-
truding part configured to fix the other end of the bearing,
and a coupling part fixed to one side of the housing.
[0012] A thickness of the first protruding part may be
smaller than a thickness of the second protruding part.
[0013] The first receiving part may include a first screw
thread formed at an inner circumferential surface thereof,
and the holder may include a second receiving part in
which the bearing is accommodated, a second protruding
part configured to fix the other end of the bearing, and a
coupling part coupled to the first screw thread.
[0014] According to another aspect of the present in-
vention, there is provided a motor including a housing
having a first receiving part formed at one side thereof,
a stator disposed in the housing, a rotor disposed in the
housing, a rotating shaft rotated along with the rotor, a
motion member linearly moved by a rotation of the rotat-
ing shaft, a holder disposed between the first receiving
part and the stator, and a bearing disposed between the
first receiving part and the holder to support a rotation of
the rotor.
[0015] The first receiving part may include a first pro-
truding part configured to fix one end of the bearing.
[0016] The holder may include a second receiving part
in which the bearing is accommodated, a second pro-
truding part configured to fix the other end of the bearing,
and a coupling part fixed to an inner side of the housing.
[0017] The holder may include a groove formed at an
area facing the stator.
[0018] The first receiving part may include a third screw
thread formed at an inner circumferential surface thereof,
and the holder may include a second receiving part in
which the bearing is accommodated, a second protruding
part configured to fix the other end of the bearing, and a
coupling part coupled to the third screw thread.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The above and other objects, features and ad-
vantages of the present invention will become more ap-
parent to those of ordinary skill in the art by describing
in detail exemplary embodiments thereof with reference
to the accompanying drawings, in which:

FIG. 1 is a conceptual view of a motor in accordance
with a first embodiment of the present invention;
FIG. 2 is an exploded perspective view of FIG. 1;
FIG. 3 is a view illustrating various coupling means
between a housing and a holder in accordance with
the first embodiment of the present invention;
FIG. 4 is a view illustrating a modified example of
the motor in accordance with the first embodiment
of the present invention;
FIG. 5 is a conceptual view of a motor in accordance
with a second embodiment of the present invention;
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FIG. 6 is a view illustrating a first modified example
of the motor in accordance with the second embod-
iment of the present invention;
FIG. 7 is a view illustrating a second modified exam-
ple of the motor in accordance with the second em-
bodiment of the present invention;
FIG. 8 is a view illustrating a third modified example
of the motor in accordance with the second embod-
iment of the present invention;
FIG. 9 is a conceptual view of a motor in accordance
with a third embodiment of the present invention;
FIG. 10 is a partly exploded view of FIG. 9;
FIG. 11 is a perspective view of a sealing member
and a holder of the motor in accordance with the third
embodiment of the present invention;
FIG. 12 is a partly enlarged view illustrating a cou-
pling state between the holder and a housing of the
motor in accordance with the third embodiment of
the present invention;
FIG. 13 is a conceptual view illustrating a bearing
structure of the motor in accordance with the third
embodiment of the present invention;
FIG. 14 is a conceptual view of a motor in accordance
with a fourth embodiment of the present invention;
and
FIG. 15 is a partly enlarged view illustrating a cou-
pling state between a holder and a housing of the
motor in accordance with the fourth embodiment of
the present invention.

[Detailed Description of Main Elements]

[0020]

100: housing 111, 121: first receiving part
112, 122: first protruding part 200: rotor
300: stator 400: rotating shaft
410: motion member 700: bearing
810, 820, 830, 840, 850, 860, 870, 880: holder

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0021] Although the present invention can be modified
variously and have several embodiments, specific exem-
plary embodiments are illustrated in the accompanying
drawings and will be described in detail in the detailed
description. However, the present invention is not limited
to the embodiments, and it should be understood that
the present invention comprises all of equivalents and
substitutes included in the technical scope and spirit of
the invention.
[0022] Terms including ordinal numbers such as "first,"
"second," etc. can be used to describe various compo-
nents, but the components are not limited by those terms.
The terms are used merely for the purpose of distinguish-
ing one component from another. For example, a first
component may be called a second component, and sim-

ilarly, a second component may be called a first compo-
nent without departing from the scope of rights of the
invention. The term "and/or" encompasses combinations
of a plurality of items or any one of the plurality of items.
[0023] It is to be noted that, in this specification, when
a certain component is said to be connected to another
component, the certain component may be directly con-
nected to the other component, or a third component may
be interposed therebetween. On the other hand, when a
certain component is said to be directly connected to an-
other component, no third component is interposed ther-
ebetween.
[0024] The terms used herein are merely to describe
a specific embodiment, and do not limit the present in-
vention. Further, unless the context clearly indicates oth-
erwise, singular expressions should be interpreted to in-
clude plural expressions. It is understood that terms
"comprises," "comprising," "includes" or "has" are intend-
ed to indicate the presence of features, numerals, steps,
operations, elements and components described in the
specification or the presence of combinations of these,
and do not preclude the presence or additional possibil-
ities of one or more other features, numerals, steps, op-
erations, elements and components, or the presence of
combinations of these.
[0025] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings, wherein like refer-
ence numerals refer to like or corresponding elements
throughout the drawings and repeated description there-
of will be omitted.
[0026] FIG. 1 is a conceptual view of a motor in ac-
cordance with a first embodiment of the present inven-
tion, FIG. 2 is an exploded perspective view of FIG. 1,
FIG. 3 is a view illustrating various coupling means be-
tween a housing and a holder in accordance with the first
embodiment of the present invention, and FIG. 4 is a view
illustrating a modified example of the motor in accord-
ance with the first embodiment of the present invention.
[0027] Referring to FIGS. 1 and 2, the motor in accord-
ance with the present invention includes a housing 100
having a first receiving part 111 formed at one side there-
of, a stator 300 disposed in the housing 100, a rotor 200
disposed in the stator 300, a rotating shaft 400 rotatably
interlocked with the rotor 200, a motion member 410 lin-
early moved by a rotation of the rotating shaft 400, a
holder 810 coupled to one side of the housing 100, and
a bearing 700 disposed between the first receiving part
111 and the holder 810 so as to support a rotation of the
rotor 200.
[0028] The housing 100 has an internal space in which
the stator 300 and the rotor 200 are accommodated. The
first receiving part 111 in which the bearing 700 is inserted
is formed at one side of the housing 100. The housing
100 may be manufactured by a deep drawing. The deep
drawing is a method in which a steel plate material is
pressed to have a predetermined shape. A pressing op-
eration may be performed at only one side or both sides
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of the plate material.
[0029] For example, the plate material may be pressed
from one side thereof to form an internal space in which
the stator 300 and the rotor 200 are accommodated, and
then may be pressed from the other side thereof to form
the recessed first receiving part 111. The first receiving
part 111 may be bent by the pressing operation to have
a width in which the bearing 700 is inserted, and may
have a first protruding part 112 formed at an end thereof.
However, the present invention is not limited thereto, and
the housing 100 may be manufactured by a die casting.
[0030] The stator 300 may have a well-known shape
in which a coil 320 is wound on a stator core 310. In the
stator 300, the coil 320 may be wound on an integrated
stator core 310, or may be wound on a plurality of divided
stator cores 310.
[0031] The rotor 200 includes a rotor core 210 having
a core part 211 in which the motion member 410 is ac-
commodated, and a rotating support part 212 supported
by the bearing 700, and a rotor magnet 220 disposed at
an outer circumferential surface of the core part 211.
[0032] The core part 211 has a space formed therein
so that the motion member 410 is linearly moved, and
the rotor magnet 220 is attached on the outer circumfer-
ential surface thereof. If necessary, the rotor magnet 220
may be fixed to the outer circumferential surface of the
core part 211 by a separate molding material.
[0033] The rotating support part 212 is connected with
the core part 211, and may be formed so that a diameter
of the rotating support part 212 is smaller than that of the
core part 211. The rotating shaft 400 is inserted and fixed
into the rotating support part 212. Therefore, when the
rotor 200 is rotated, the rotating shaft 400 is also integrally
rotated.
[0034] A cylindrical supporting member 600 may be
disposed on the rotor 200. A sensing magnet (not shown)
which detects the rotation of the rotor 200 may be at-
tached to the supporting member 600.
[0035] The motion member 410 is coupled with the ro-
tating shaft 400 through a ball screw, and thus linearly
moved in the core part 211, when the rotating shaft 400
is rotated. For example, the motion member 410 may
press a master cylinder of a vehicle brake system, and
thus may operate the brake system. In such a pressing
process, an axial load is generated at the motor due to
a repulsive force. The axial load applied to the motor may
be maximally 600 to 800 kgf.
[0036] The bearing 700 supports the rotating support
part 212 of the rotor core 210. Specifically, the bearing
700 may be a double angular contact bearing which ax-
ially and radially supports the rotor 200. Alternatively, the
bearing 700 may be configured by stacking a plurality of
4-point contact ball bearings (4PCB).
[0037] The holder 810 is coupled to one side of the
housing 100 to restrict the bearing 700. The holder 810
includes a second receiving part 811 in which the bearing
700 is accommodated, a second protruding part 812
which fixes the other end 720 of the bearing 700, and a

coupling part 814 which is fixed to one side of the housing
100.
[0038] The second receiving part 811 may be formed
to be bent in an axial direction, and the second protruding
part 812 may be formed to be bent perpendicularly to the
axial direction. A hole 813 through which the rotating shaft
400 passes may be formed between the second protrud-
ing parts 812.
[0039] The first receiving part 111 having the first pro-
truding part 112 forms a first receiving space H1 in which
a part of the bearing 700 is accommodated, and the sec-
ond receiving part 811 having the second protruding part
812 forms a second receiving space H2 in which the rest
part of the bearing 700 is accommodated.
[0040] That is, the first and second receiving parts 111
and 811 are bent in opposite directions to each other so
as to form a space H1+H2 in which the bearing 700 is
accommodated. Also, the first and second protruding
parts 112 and 812 are bent in the same direction as each
other so as to restrict the bearing 700.
[0041] One end 710 of the bearing 700 is supported
by the first protruding part 112, and the other end 720 of
the bearing 700 is supported by the second protruding
part 812, and a side surface thereof is supported by the
first and second receiving parts 111 and 811. Therefore,
even when a load is generated in the axial direction (up
and down directions of an axis), the bearing 700 may be
sufficiently supported.
[0042] A coupling means 900 serves to fix the coupling
part 814 to the housing 100. Specifically, the coupling
means 900 may be a bolt 910 and a nut 920, but is not
limited thereto. For example, the coupling means 900
may be a rivet structure 901 as illustrated in FIG. 3A, or
may be a structure in which the nut 920 is fastened to a
protrusion P of the housing, as illustrated in FIG. 3B.
[0043] Referring to FIG. 3A, a thickness D2 of the sec-
ond protruding part 812 may be formed thicker than a
thickness D1 of the first protruding part 112. When the
housing 100 is manufactured by the deep drawing, as
described above, it is difficult to control the thickness D1
of the first protruding part 112 to be thick, and thus the
thickness D2 of the second protruding part 812 is man-
ufactured to be relatively thick, such that a supporting
force of the bearing 700 is reinforced.
[0044] Referring to FIG. 4, a holder 820 in accordance
with the present invention may be formed in a cylindrical
shape to be inserted into the first receiving part 111. Spe-
cifically, the first receiving part 111 may include a first
screw thread 111a formed at an inner circumferential sur-
face thereof, and the holder 820 may include a second
receiving part 821 in which the bearing 700 is accommo-
dated, a second protruding part 822 which fixes the other
end of the bearing 700, and a coupling part 824 coupled
to the first screw thread 111a. The coupling part 824 may
include a second screw thread 824a screwed to the first
screw thread 111a.
[0045] According to such a structure, the holder 820
may reinforce strength of the side surface of the first re-
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ceiving part 111. That is, since the side surfaces of the
first and second receiving parts 111 and 821 doubly sup-
port the bearing 700, the supporting force of the bearing
is increased. Also, since the holder 820 is screwed to the
first receiving part 111, a coupling force is increased.
[0046] FIG. 5 is a conceptual view of a motor in ac-
cordance with a second embodiment of the present in-
vention, FIG. 6 is a view illustrating a first modified ex-
ample of the motor in accordance with the second em-
bodiment of the present invention, FIG. 7 is a view illus-
trating a second modified example of the motor in ac-
cordance with the second embodiment of the present
invention, and FIG. 8 is a view illustrating a third modified
example of the motor in accordance with the second em-
bodiment of the present invention.
[0047] Referring to FIG. 5, the motor in accordance
with another embodiment of the present invention in-
cludes a housing 100 having a first receiving part 121
formed at one side thereof, a stator 300 disposed in the
housing 100, a rotor 200 disposed in the stator 300, a
rotating shaft 400 rotatably interlocked with the rotor 200,
a motion member 410 linearly moved by a rotation of the
rotating shaft 400, a holder 830 disposed between the
first receiving part 121 and the stator 300, and a bearing
700 disposed between the first receiving part 121 and
the holder 830 so as to support a rotation of the rotor 200.
[0048] The rotor 200 and the stator 300 have the same
structures as those in the previous embodiment, and thus
the description thereof will be omitted. A characteristic
part of the embodiment will be described specifically.
[0049] The first receiving part 121 in which the bearing
700 is fixed is formed to protrude from a bottom surface
120 of the housing 100. The first receiving part 121 may
be bent by a pressing operation to have a width in which
the bearing 700 is inserted, and may have a first protrud-
ing part 122 formed at an end thereof so as to fix one
end of the bearing 700.
[0050] The holder 830 is fitted to the housing 100 so
as to restrict the bearing 700. Specifically, the holder 820
includes a second receiving part 831 in which the bearing
700 is accommodated, a second protruding part 832
which fixes the other end of the bearing 700, and a cou-
pling part 834 which is fixed to an inner side of the housing
100. Also, the holder 830 includes a groove 833 which
is formed at an area facing the stator 300.
[0051] The coupling part 834 is disposed between the
stator 300 and the bottom surface 120 of the housing
100, and fitted to a side surface and/or the bottom surface
120 of the housing 100. Therefore, the second protruding
part 832 presses the bearing 700 to the bottom surface
120 of the housing 100.
[0052] According to such a structure, even though a
bottom thickness of the housing 100 is relatively thin, the
bearing 700 may be sufficiently supported by the holder
830. If necessary, a screw coupling, a rivet or the like
may be provided to housing 100 and the holder 830 so
as to provide a coupling force.
[0053] Referring to FIGS. 6 and 7, shapes of the hous-

ing 100 and holders 840 and 850 may be modified vari-
ously. For example, as illustrated in FIG. 6, a first insertion
part 121 of the housing 100 may directly support the side
surface of the bearing 700, and as illustrated in FIG. 7,
the bottom surface 120 of the housing 100 may be formed
to be inclined. At this time, a groove 853 in which a coil
320 wound on the stator 300 is accommodated may be
provided at an upper end of the holder 850.
[0054] Referring to FIG. 8, the first insertion part 121
of the housing 100 may include a third screw thread 121a
formed at an inner circumferential surface thereof, and
a holder 860 may include a second receiving part 861 in
which the bearing 700 is accommodated, a second pro-
truding part 862 which fixes the other end of the bearing
700, and a coupling part 864 which is coupled with the
third screw thread 121a. The coupling part 864 may in-
clude a fourth screw thread 864a screwed to the third
screw thread 121a.
[0055] According to such a structure, since the inser-
tion part 121 and the holder 860 may support doubly the
side surface of the bearing 700, strength of the side sur-
face is enhanced, and a supporting force of the bearing
700 may be enhanced by controlling a screw coupling.
[0056] FIG. 9 is a conceptual view of a motor in ac-
cordance with a third embodiment of the present inven-
tion, and FIG. 10 is a partly exploded view of FIG. 9.
[0057] Referring to FIGS. 9 and 10, the motor in ac-
cordance with the present invention includes a housing
100 having a first receiving part 111 formed at one side
thereof, a stator 300 disposed in the housing 100, a rotor
200 disposed in the stator 300, a rotating shaft 400 ro-
tatably interlocked with the rotor 200, a motion member
410 linearly moved by a rotation of the rotating shaft 400,
a holder 870 coupled to one side of the housing 100, and
a bearing 700 disposed between the first receiving part
111 and the holder 870 so as to support a rotation of the
rotor 200.
[0058] The housing 100 has an internal space in which
the stator 300 and the rotor 200 are accommodated. The
first receiving part 111 in which the bearing 700 is inserted
is formed at one side of the housing 100. The housing
100 may be manufactured by a deep drawing. The deep
drawing is a method in which a steel plate material is
pressed to have a predetermined shape. A pressing op-
eration may be performed at only one side or both sides
of the plate material. The deep drawing may reduce a
manufacturing cost, compared with a die casting.
[0059] For example, the plate material may be pressed
from one side thereof to form an internal space in which
the stator 300 and the rotor 200 are accommodated, and
then may be pressed from the other side thereof to form
the recessed first receiving part 111. The first receiving
part 111 may be bent by the pressing operation to have
a width in which the bearing 700 is inserted, and may
have a first protruding part 112 formed at an end thereof.
The first receiving part 111 and the first protruding part
112 define a first receiving space H1 in which at least a
part of the bearing 700 is accommodated. However, the
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present invention is not limited thereto, and the housing
100 may be manufactured by a die casting.
[0060] The stator 300 may have a well-known shape
in which a coil 320 is wound on a stator core 310. In the
stator 300, the coil 320 may be wound on an integrated
stator core 310, or may be wound on a plurality of divided
stator cores 310.
[0061] The rotor 200 includes a rotor core 210 having
a core part 211 in which the motion member 410 is ac-
commodated, and a rotating support part 212 supported
by the bearing 700, and a rotor magnet 220 disposed at
an outer circumferential surface of the core part 211.
[0062] The core part 211 has a space formed therein
so that the motion member 410 is linearly moved, and
the rotor magnet 220 is attached on the outer circumfer-
ential surface thereof. If necessary, the rotor magnet 220
may be fixed to the outer circumferential surface of the
core part 211 by a separate molding material.
[0063] A predetermined gap G is formed between an
outer circumferential surface of the rotor magnet 220 and
an inner circumferential surface of the stator core 310.
The gap G may be 0.05 to 10.0 mm, preferably 0.1 to 1.0
mm.
[0064] In the motor in accordance with the present in-
vention, since only the rotating support part 212 is sup-
ported by the bearing 700, a tilting of the rotor 200, in
which the rotor 200 is inclined with respect to an axial
direction, may occur, while the rotor 200 is rotated. There-
fore, if the gap G is satisfied, an interference between
the outer circumferential surface of the rotor magnet 220
and the inner circumferential surface of the stator core
310 may be prevented.
[0065] The rotating support part 212 is interlocked with
the core part 211, and form to have a smaller diameter
than that of the core part 211. The rotating shaft 400 is
inserted and fixed into the rotating support part 212.
Therefore, when the rotor 200 is rotated, the rotating shaft
400 is integrally rotated.
[0066] A cylindrical supporting member 600 may be
disposed on the rotor 200. The supporting member 600
may have a sensing magnet attached thereon to detect
the rotation of the rotor 200, or may provide a space in
which an external object is inserted and coupled with the
motion member 410.
[0067] The motion member 410 is coupled with the ro-
tating shaft 400 through a ball screw, and thus linearly
moved in the core part 211, when the rotating shaft 400
is rotated. For example, the motion member 410 may
press a master cylinder of a vehicle brake system, and
thus may operate the brake system. In such a pressing
process, an axial load is generated at the motor due to
a repulsive force. The axial load applied to the motor may
be maximally 600 to 800 kgf.
[0068] The bearing 700 supports the rotating support
part 212 of the rotor core 210. The bearing 700 may ax-
ially and radially support the rotor 200.
[0069] A coupling means 900 serves to fix a coupling
part 874 of the holder to the housing 100. Specifically,

the coupling means 900 may be a bolt, but is not limited
thereto. For example, the coupling means 900 may be a
rivet structure, or may be a structure in which a protrusion
is formed at the housing to be coupled.
[0070] A sealing member 500 is disposed between the
first receiving part 111 and the holder 870 to enhance
airtightness. The sealing member 500 includes a ring-
shaped body 510 and a plurality of holes 520. Referring
to FIG. 11, the plurality of the holes 520 are formed at
positions corresponding to holes 875 formed at the holder
870.
[0071] Referring to FIG. 12, the holder 870 is coupled
to one side of the housing 100 so as to restrict the bearing
700. The holder 870 includes a second protruding part
871 which fixes the other end 720 of the bearing 700, the
coupling part 874 which is fixed to one side of the housing
100, and a connection part 872 which connects the sec-
ond protruding part 871 and the coupling part 874. A hole
873 through which the rotating shaft 400 passes may be
formed between the second protruding parts 871. If nec-
essary, the second protruding part 871 may be bent to
accommodate one side of the bearing 700.
[0072] One end 710 of the bearing 700 is supported
by the first protruding part 112 of the first receiving part
111, and the other end 720 thereof is supported by the
second protruding part 871 of the holder 870, and a side
surface thereof is supported by the first receiving part
111. Therefore, even when the load is generated in the
axial direction (up and down directions of an axis), the
bearing 700 may be sufficiently supported.
[0073] At this time, a thickness D2 of the second pro-
truding part 871 may be formed thicker than a thickness
D1 of the first protruding part 112. When the housing 100
is manufactured by the deep drawing, as described
above, it is difficult to control the thickness D1 of the first
protruding part 112 to be thick, and thus the thickness
D2 of the second protruding part 871 is manufactured to
be relatively thick, such that a supporting force of the
bearing 700 is reinforced.
[0074] Referring to FIG. 13, the bearing 700 includes
a first supporting ring 700a, a second supporting ring
700b, and a plurality of bearing balls 730 disposed be-
tween the first and second supporting rings 700a and
700b. The first and second supporting rings 700a and
700b extend radially and have supporting grooves 711
and 721 in which bearing balls 730 are disposed.
[0075] At this time, side surfaces 713 of the first sup-
porting groove 711 are formed to be symmetrical with
respect to a center part 712 and to have a larger curvature
than that of each bearing ball 730. The center part 712
is spaced a predetermined distance from the bearing ball
730 and thus not in contact with the bearing ball 730.
Therefore, one point of each side surface 713 is in contact
with the bearing ball 730. The second supporting groove
721 is also formed in the same manner. Therefore, the
bearing ball 730 is in contact with each side surface of
the first and second supporting grooves 711 and 721,
and thus may be supported axially and radially.
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[0076] FIG. 14 is a conceptual view of a motor in ac-
cordance with a fourth embodiment of the present inven-
tion, and FIG. 15 is a partly enlarged view illustrating a
coupling state between a holder and a housing of the
motor in accordance with the fourth embodiment of the
present invention.
[0077] The motor in accordance with the present in-
vention includes a housing 100 having a first receiving
part 111 formed at one side thereof, a stator 300 disposed
in the housing 100, a rotor 200 disposed in the stator
300, a rotating shaft 400 rotatably interlocked with the
rotor 200, a motion member 410 linearly moved by a ro-
tation of the rotating shaft 400, a holder 880 coupled to
one side of the housing 100, and a bearing 700 disposed
between the first receiving part 111 and the holder 880
so as to support a rotation of the rotor 200. This structure
is the same as that in the previous embodiment, and thus
the detailed description thereof will be omitted.
[0078] The holder 880 includes a second protruding
part 881, a coupling part 884 which is coupled with the
housing 100, a connection part 882 which connects the
second protruding part 881 and the coupling part 884,
and a through-hole 883 which is formed at a center there-
of. The coupling part 884 is coupled to a first screw thread
111a formed at an outer circumferential surface of the
first receiving part 111. At this time, a sealing member
501 is disposed between the first receiving part 111 and
the holder 880.
[0079] An inclined surface 113 forming a bottom sur-
face of the housing 100 is formed to be gradually nar-
rower toward the first receiving part 111. That is, the in-
clined surface 113 of the housing 100 is tapered toward
a center thereof. According to such a structure, a defor-
mation of the housing due to the axial load may be min-
imized. Specifically, an imaginary line L1 extending from
the inclined surface 113 has an angle of 5 to 60 degrees
with respect to a line L2 perpendicular to an axial direc-
tion.
[0080] One end of the bearing 700 is supported by a
first protruding part 112, and the other end thereof is sup-
ported by the second supporting part 881, and a side
surface thereof is supported by the first receiving part
111. Therefore, even when the load is generated in the
axial direction (up and down directions of an axis), the
bearing 700 may be sufficiently supported.
[0081] According to the present invention, the housing
can be manufactured by the deep drawing, and thus the
manufacturing cost of the motor can be reduced.
[0082] Also, even when the axial load is applied, the
bearing can be stably supported.
[0083] It will be apparent to those skilled in the art that
various modifications can be made to the above-de-
scribed exemplary embodiments of the present invention
without departing from the spirit or scope of the invention.
Thus, it is intended that the present invention covers all
such modifications provided they come within the scope
of the appended claims and their equivalents.

Claims

1. A motor comprising:

a housing having a first receiving part formed at
one side thereof;
a stator disposed in the housing;
a rotor disposed in the housing;
a rotating shaft rotated along with the rotor;
a holder coupled to one side of the housing; and
a bearing disposed between the first receiving
part and the holder to support a rotation of the
rotor.

2. The motor of claim 1, wherein the rotor comprises a
rotor core having a core part and a rotating support
part supported by the bearing, and a rotor magnet
disposed at an outer circumferential surface of the
core part.

3. The motor of claim 2, wherein an outer diameter of
the rotating support part is smaller than an outer di-
ameter of the core part.

4. The motor of claim 1, wherein the first receiving part
comprises a first protruding part configured to fix one
end of the bearing.

5. The motor of claim 4, wherein the holder comprises
a second receiving part in which the bearing is ac-
commodated, a second protruding part configured
to fix the other end of the bearing, and a coupling
part fixed to one side of the housing.

6. The motor of claim 5, wherein a thickness of the first
protruding part is smaller than a thickness of the sec-
ond protruding part.

7. The motor of claim 4, wherein the first receiving part
comprises a first screw thread formed at an inner
circumferential surface thereof, and
the holder comprises a second receiving part in
which the bearing is accommodated, a second pro-
truding part configured to fix the other end of the
bearing, and a coupling part coupled to the first screw
thread.

8. The motor of claim 1, further comprising a motion
member linearly moved by a rotation of the rotating
shaft.

9. A motor comprising:

a housing having a first receiving part formed at
one side thereof;
a stator disposed in the housing;
a rotor disposed in the housing;
a rotating shaft rotated along with the rotor;
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a holder disposed between the first receiving
part and the stator; and
a bearing disposed between the first receiving
part and the holder to support a rotation of the
rotor.

10. The motor of claim 9, wherein the rotor comprises a
rotor core having a core part and a rotating support
part supported by the bearing, and a rotor magnet
disposed at an outer circumferential surface of the
core part.

11. The motor of claim 10, wherein an outer diameter of
the rotating support part is smaller than an outer di-
ameter of the core part.

12. The motor of claim 9, wherein the first receiving part
comprises a first protruding part configured to fix one
end of the bearing.

13. The motor of claim 12, wherein the holder comprises
a second receiving part in which the bearing is ac-
commodated, a second protruding part configured
to fix the other end of the bearing, and a coupling
part fixed to an inner side of the housing.

14. The motor of claim 12, wherein the holder comprises
a groove formed at an area facing the stator.

15. The motor of claim 9, wherein the first receiving part
comprises a third screw thread formed at an inner
circumferential surface thereof, and
the holder comprises a second receiving part in
which the bearing is accommodated, a second pro-
truding part configured to fix the other end of the
bearing, and a coupling part coupled to the third
screw thread.

16. The motor of claim 9, further comprising a motion
member linearly moved by a rotation of the rotating
shaft.

17. A motor comprising:

a housing having a first receiving part formed at
one side thereof;
a stator disposed in the housing:

a rotor disposed in the housing:

a rotating shaft rotated along with the
rotor;
a holder coupled to one side of the
housing;
a bearing disposed between the first re-
ceiving part and the holder to support
a rotation of the rotor; and
a sealing member disposed between

the first receiving part and the holder.

18. The motor of claim 17, wherein the bearing compris-
es a first supporting ring, a second supporting ring,
and a bearing ball disposed between the first and
second supporting rings, and
the first and second supporting rings comprise a sup-
porting groove which extends radially and in which
the bearing ball is disposed, and a center portion of
the supporting groove is spaced a predetermined
distance from the bearing ball.

19. A motor comprising:

a housing having a first receiving part formed at
one side thereof;
a stator disposed in the housing:

a rotor disposed in the housing:

a rotating shaft rotated along with the
rotor;
a holder coupled to one side of the
housing; and
a bearing disposed between the first re-
ceiving part and the holder to support
a rotation of the rotor,

wherein the first receiving part comprises a first
screw thread formed an outer circumferential sur-
face thereof, and
the holder comprises a coupling part coupled to the
first screw thread.

20. The motor of claim 19, further comprising a sealing
member disposed between the first receiving part
and the holder.
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